Searching, PAJ 



PATENT ABSTRACTS OF JAPAN 



1/1 /<— v 



(1 1 publication number : 2002-3451 62 

(43)Date of publication of application : 29.11.2002 



(51)IntCI. 




H02J 7/02 
H01M 10/44 




(21)Application number 


2001-141508 


(71)Applicant : 


TOYOTA MOTOR CORP 


(22)Date of filing : 


11.05.2001 


(72)Inventor : 


YOKOYAMA HIDENORI 








OKAZAKI YOSHINORI 



(54) METHOD FOR DETERMINING FULL CHARGING OF A BATTERY AND DEVICE FOR DETERMINING THE FULL CHARGING 

(57)Abstract 

PROBLEM TO BE SOLVED: To determine the full charging of a battery highly precisely 
with regard to a method for determining the full charging of the battery, and to provide 
a device for determining the full charging. 

SOLUTION: A battery is provided that is charged by an M/G via an inverter. It is 
determined that the battery is fully charged, when a state continues for a certain time 
T20 with the difference between a command voltage of the battery at charging time 
and its effective voltage being lower than a given value and when a state continues for 
a certain time T10 that a battery current I is lower than a prescribed threshold 10. 
These determinations enables giving highly accurate determination of the full charging 
of the battery. 
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?t©H#|c:*3ftStfIf5^<s'v i y ©it^WEtBE^s'-r y © 10 
^ffi/E b comm 5£fii£r Tie] 5 tttsT-cMieaswtaM* 

Ff^mffiffi^Tms^ i ©ttteasis i <nffi7£mmmffi-r 
mrisfs i ©xmi- x n Butem i ©#1® astfriEig i »ef ^ 20 

mms. t ©s^BfjefflSrTigsas 2 2 ©j^ 

ifJiEJg2©X*ift, lftfEie3©XgU:<k yffi%zm2<D#; 

mtm^w, 2 ©Bfje^iwiHsKi-s t*j££*wti*&T-e 30 

BufgfS 1 ©XSK: <fc 9 iEf 1 ©tfcfi!;6 5 mJl2fg 1 <Offi IE 
[ft 5 ] f»*JS 1 4 ©fati**— JSlEiS©^ -y 

y ©ssss^u^frft, 
miles? 1 (omfeft tuis^ "/f y ©jasau 5 ^^^ 
[»*«7] it*«3xit4iE«<D/<->7 i y <om%m, . 

MIEU 1 <Dtt^,«^LT^2>^tfi!.TT*BfJf5^ 1 ©Xfi 

tc*jit5*u^{**^a:u^< *ofc*fric*jv^-c, s£ 
o^tgw^BtF^w^^y-tr-y h£tiz<ozmjk-rz> so 
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m^WJ£kWf<y7-V <nnWE.k<nmmM1B.&T\B\% . 
t -f 5 5f ^ y ©S&5fc®¥U3£3£H,, 

wim&mm a> % mn^< y^y^M it xmtiz ftnnm* 
mn£mffim.zT\s}z>m 1 1 ©efj£«piB«tt-r 

^m^{-*3 It 5 fiulE^^ yrU ©m^«JE tSE^yfyro 
«flBilftBlEi-5*»S*»«r*l3r*-S'< yf V ®EE*U^#©^r 

!? striEM 2 ©««naswi5jB 2 ©ef je^wiiBiss-rs bm-fc 

[ft 1 2 ] IS*^ 8 711.1 1 ©Hn^-HEtt© 
[IS*3S1 3] OXfil lBt©/<yf!) © 

buI2^ i ©E)t^b#f b i tuta^< 7fy ©iasxv^k^ 
m&miLz^b&vtmbirz^vTycDffiftQmjzm 

Bo 

[ft*:3Si4] ti*3Si oxiii iiE«©/<2'7 i y © 

^#Slc*3 It 5 *UJfe*f*asj*Sc L <c < 4 o fc^-g-tc *3 V ^ 
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sElfl 1 ©«tffi«5iBI«!«PM«>«ll36« y -t y h ZtiZtoZM 

^ y ©ti^m^J^Bo 

[00 0 1] 
[0 0 0 2] 

ItS§*©a«] ft* <t 9 x WjtHtWHI 2 0 0 0-3 1 1 

7 2 HH**fcW*£ft$*n<, '<?TVtoffiftW,*m 

«-rs§se* s ftie>ixTv>5. c corgis, w£?e«*is 

y AfcWfcM:* 
[0 0 0 3] 

w^ett, w4^E®*^fe •? <o*?7- y tomBE&itmtf 

*#ftt°-^£^-ni-£\ ^yf^MtKIlciS 
-5. ftoT, *?7- Vtfffi%mttm^/j;\,^ci>frfrt>L> 

i\ y w uxms.± ^y-tottitifr&m 

tSriiaiJ/^T!) <£>®E^fls*35;*:# ft f — * £■ 

tuTL4 5o Ztotzto. _tfBft?fS<£>i£gT-Ji, ^yf!) 
ro^m^r jESKcfiJ^i- 5 n t #T-# ftv vfc^ft^iib 

[0 0 0 4] #3§93l±, ±a©^Cfi*ti$jlfct«) 
[0 0 0 5] 

[S^Sr^-rSfc*®^] -hie<£>g#jt;t, ff*JSl 
[0 0 0 6] ±fEcDgtote. ff*«8twfB«-r5 
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ta<s &WM^£K>%W,2:foZ>*v7-Vtom%W.$:m-£. 

x.sri z&mt-r toffi%m.ni£.%im^z. r> 

[0 0 0 7] »**1XX/8IB«1©»WIC*S^T, 

io 5. *m^ie:*3v^T^s«7l^^^?/7 = •y'-?E«m?^f£^(5 

iixtf , /<yf'J 05i«a5««:ii5»«K*U£1-5 - t &X' 
[0 0 0 8] tr^T% *?7-') ttmtfm&MK. ft < T 
*i.5*«**!is^ft<ft5. r©*:*, 36W*<OHtfj[6 

20 %mmcs<?'ryj>mm.i-^m&mmi&&to 

[0 0 0 9] t^oT, ff*3®2{C|5tt-t-5$P<. i»#Jg 

*3it5flufs^-y7 i y tom^wztm*??- y co^mBEt 

<, &j£m8fc$$tto/<?TVtom%mii7£mm*&^ 

y tom^miztm* tomms-ttom^m^m^T 
m&&UTX'ffimftmwfcfriftmffii£mffi,m.*T\siz>mi 

m&\z&>z> km&iTS.ztizto&ttit-tzz. t ^x-#s„ 

[0 0 10] ±I5WSW«, ft*3S3(C|5«-rS$D<, 
53E««SEas0f**WttSrTiasJB l «>ttMl«s* l toft 

i toxmiz «t 9 sntss i ©ttflgaiawsiB i ©Bf je^inw* 
fcSi*"J«-f-5^2cDX@t, ^iiirt^att 

lOOlllSfc, ±IE<0 S Wttx »*Sl 1 0 KIEtf i" 
•5$o<, H®^tc:J; yftm.£tiZ>'<? ; rytoffi3&m&W 

so ^mt. mtz%n.mffinfe^mz £viiisi£.mitovm& 
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10012] it*3i3s.i> , i oia«o^wic*3v^r. ^ 
^Tieisig i cotton i ©^i#P5i»r34§-S\ 

[0013] r®^, iS*JS4(cte«ci-s$D< . W* . 
(cfett^mjfB^s/T 1 y cDit^-mffii:^5''7 i y co^mm 

t coM/S^^M^TIslS^ 2 (Om&t^W. 2 co^B#Pb1^ 
^•f-5^S/5^*J^-t--5^3(75XSSr{l^, Ttuf5g§2CO 
X@{4. HtilE^3roXg(-J; , 9mife^2 0«ffi^ftj|E^ 
2 co^T^Nf^^i"^ irW^^^^TT'fltlfS^ 1 co 20 

<t 9 tfiiE^ i (D^mtm^m 1 co^if ^^p^m^-r 

-ts$d<, ts*3Si oiEtt©^-^^y co^mw^g 

^-y-r y (Dnmj£tcoM^0f^e*T(E]-5^2co^fli^ 
is 2 comfctiffflmm-r zfr&t^mfe-tz^v f- y *e 

[0014] tr^t?, ^mmsiEii. ^^y <omAR 

[0 0 15] S£oT, fi*«5(C|E*i-S^P<, fit** 40 
'-£itVtm<D 0 -h'Pte < kb~%^fclX&-3l£tiZ>zk 

k-rfrt£, »#jsi 2iciE«-r5$D<, is*«8 
ibw 1 1 romti/s^— iife«cw^< 7fi) roi^iw^i 

9 v>#< t t-^ic^cx^H-r^isi <o 

%.m.^&Zm*-Z>^kk-tinl-Z. W*iS6Mf£Sc 

-rsfcK, ts*^3xi4 4iE«c^^y7 i y co^^emfij^ 

^Mfc^T. mJlS^l O0fSB#P^I*> mUS^s/^yco 50 
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tizz k k-ttit£, m*mi 3izmm.i-^>ta< . 

If #* 1 0 XI4 1 1 ie«co^< yrli 0)»5K««5£iS«fc 
*3V^r, HMEf&iroBfZBSIRI*:* WIS^< -y y otSg-K. 

xfgfcvtmn *> *>'pt£ < kk-j3^mcx%im-tz>wi2 

com^mZVmZ-Z^ k k-tfttf, ^s/xy?S^XIi^ 

[0016] 3 , 4 , io. stf 1 1 mm, 

i <Dm^mmmm-t^^. ;<y<rv tfffijtnvzm 

^D-feyhU "0" d^b^Dit+i t ti-Sfc, 
[oonlffiot, »**7(j:iE^i-5*D< , 

tsm i (Dftmtmm^x^&ftUTX'mmw, 1 <dxsm 

i oxiii ltsifero^s/T-y wss^swjesseM*^ 
t, atie^irotfcli^iaL-rvs^rr-WSE^Emtt 

suie^ i (Dtkn&mm&ffflvffinfc v±yh 

[0018] 

^MM^^ixs^s/^y i ow^msrw^-rsv'* 
i of*. a[wic«»**ifcii[*«)^y^y-fe/»^»fe«i* 

[0019] /<?f !)1 0!Cf4, -Y ^ 1 2 5r^-L 

r*- ^ • S^^v-* (WT> M/Gtftt) 14iS 
mffiZttx^Zo 4>y<—^ l 4J4, ^e— ^ffl^!7— h 

-^^©T.^^fy/ftm^ct^yT'J iocoB:»fc 

®*^rM/G 1 4C0^Stm^)M^-r5o M/G 1 4 
14, *-^ffl/<!7-h7>^?»^ll:fc?)^ 
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fy l 0£ttffiU£LTiB»U *»S:lsHE£*53r;£0> 
M/G 1 4|:»LTl^)^Mt5o 

[0 0 2 0] Sfc. M/G 1 4 «\ ynoiEi^ffin^ 

TM/G 1 4T^Cfc2SS8Ett^iS:^y'r-y 1 0 cotttfft® 

fcSttKTfc*5V^-C. *P5^l3^»J»^«t 9 M/G 1 4 

[0 0 2 1] 4 1 2 iCfS, W n nytV- 

9mtfliSlrLltM=FMm=-=>v h OUT, ECU£ 
W-T) 1 6j6S«*IE£*iT^S. ECU16B, ^yry 
1 0^'bM/G 1 4^0«*ttJiedSj6MI'efcai:*J»'f 
/<yf !l l Of>mMrFZ>£o^zss<-# i 2 

i"So *fc* M/G 1 4^P>^yf 'J 1 O^SMte 
[0022] ECU1 6 1-12. ^77 V 1 OtfXE^flS^ 

irV1h2 0(i, ^^y io<oda^ra«E (KT, 

1^2 OOfflAflfttECU 1 6t£#fc*S£*LTV^ e EC 
U16H, mEEirVif 2 0©UMf Kl^V^yf 
y 1 O^yfDfBEVSrftffltSo 
[0023] ECU1 6Mtt\ It /^7Tyi0M 

£*LTV^£ 0 li«tir^i^2 2tt. /<yf!l 1 0 t^>y< 
— # i 2 ttDWI&Mln&MtiL (WT, ^5/^y®»Slt 

ctzit^-zttiJi-rZo ««E-fe>'*2 2(7>m^ 

f|fliECU16l^»^iltV>5 0 ECU16lt 1 

gftirv-y-2 2coai^iffi-§-(c*^v^^5/7 L y io«n 

[0 0 2 4] ECU 1 6ldfi. z^^/^y 1 0 1CF*) 

*$*bfcaft-fe>*2 4^«^$ttTV>5o r^*ir>1^ 

tliWmECU 1 6^«J^*ixTV^So ECU 16 

as-fev-9-2 4^tu^ffi-9-^a^v^^^^y i o 

[0 0 2 5] tr-5T% ^7f!) 1 oasfltfEWfctttt:* 

6 * v > * n n 4 - tHsws Jtt5$i 
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J»**ttTUTLt}. S£or, /<yf!)10 

3ft,5*RTfc*v^-C'<3^y l 0(©»*«tt«S:*J*i- 

[0 0 2 6] [2 2(3:, M/G 1 4^b^yr-y 1 0— St 
10 ix5?E®®ftt ^yflliatl) ^yf 

y 1 0<D%Wfci& (State Of Charge ; JL^T, /<yf !l 

2iC*5V^Ttt. ^^^ySSSOC^Ppl^kSrHill 

r% jtKtt^y^y ^aT»^i:fc(t-5/<ixT y 
^jgv^^tciotts^y^yaM i ^^pfl^b*— ^« 

rUfiSOC^ 9 S'fcSrejtTl^*^ ^j/^-y 1 

20 [0 0 2 7] i2l:^tJo< x ^yr!l l o&ffiftMtk 
J»K*v^ttiaT WSflt i«mr) -cttu m/gi4<t)1 
ii:ffoTM/G i 4^^^^-t 1 y i o^^stt^s/v 1 
ym*i*«ix6. — /<yfyio#i*t«iii: 

i£^< (1*19 t 1 6*1*) i> M/G14^iUt, 

fc^^t^^fyiisi ^ 7 ry i o— fSittTM 
jftsr fcte*v\, i¥o-c, ^^y io^ib#(^v^ 
tm/g i 4^5>^<5/^y i aEjxs^^y y mat i 

30 f5r^5pll^^ 0 

[0 0 2 8] l/c. — iR^ % /<^fyftsocit 

7fyiEvtw»fc^ ^<DtL#>^ /<yry i 

oas«3E«jR«fc:ifi-3< fc. ^<s/^y«EEV***l*lc 
y ^WW^SSV^T^s/T-y SJBEV t ECU 1 

BCis^yfyi o<*>»*mffiitf>is tar, ^i-® 

40 [0 0 2 9] /<^7!J io«i^t5 

^x.Ti^:, 3E«^»c*5V^T^s/^y«j«I tBff^OUt 
vMfiloirSritKL, Sfc, A V i:^^^ L# ^ 

i otm%m^m\^^\^hi)^t>hir, m/g 

1 4^tti^iST{cJ:i9^S«i: LT<Ott**(£Ti-5 - 
iricieiaLT, *7t, ®^irvif 2 2^mJEir>i^2 0 

50 0 *s«^s«tt«^*> 5 ltU3o 
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[0 0 3 0] Sot, ^y'rl) l oori5tm<£>¥iJ££W 

^i»3e>»iHiT 3 ./sitii«i-«*»5*»fcw*i'*-i*a 

[0 0 3 1] ft, /<yfyi 0£SfE;ftS®Sl f^s 
^y 1 0OJMCT2lt«e{ttt«HySCT»k-J-6 D 

if«sfEi *s«tta< . u&T*m\<^ h*nm i 

^8KixJtt< El 2 fc^1-*n < . ^yf!)l«T 

^fc*9iiA/-ev^v^4i-&^jtLT, ^^y i otm 

*T?S>50r3fe0>L#vHtt I o Xf40f3£«FlBT,.36S— 36© 
ffi(^:j|s6«F*i^TV^St©^:i■4^:. U 1 OcorS^E 

*ttB^Ja?CTBf3e<OU#v^lofi:aE3Ei"S^i £ 
i^So ftffWfctt. ^^^y^T^S5^{5^L#vMit 

[0032] o <z>#flsRffitt\ ><s>. 

^y 1 0<Drt^ffife i LC0^:^$^cS^v^TflJ^T'#^o f 
ft;fr*>s /<;yf!) 1 0cOft^&^*#v^^ia;i, IS 
< , cD^b^i^T^S £¥0 

EEvxo^^^^ymsEi oBB«**e>, /^ryisi 
[0033] m 3 «\ *mi&m\z$o\,^X'<vT y is 1 

¥*J£1--<<, ECU 1 6tfSWTi-S»J«l/l — 0J 
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1 0 0^i3& 5 HffSn5o 

[0034] ^ry^io om ^yf y 1 0^^?t 

HKSgK y7i/«> > ~ -t** t p**>sfo 5 0»$ft>4S¥iJS'J £ 

10 ts^yfy sj±v&tf®s-fc>-y-2 2§r/Bi^T«iffli- 
5^7ywi icg^^r^^y 1 oortsuisfets: 

Ifm+S^ifciJ^A^^y 1 O^fbttffijSrftlli- 
?&Sir>'1^2 4Srffl^T^mi-^^^^y a 

[0 0 3 5] y^^r/l 0 4T*fi. ±IE^^>y^l 0 2 

■cK^iiA/^y^y 1 o<Dgitytm ja^j'fyia 

^ryi o^ss^asr^-r^fci&^^y^y is i 
ov^to l# v^i: 1 0 (j, t) *wti£-rz>mm&3m 

5^sit, 0«j*tf«ia-c5 A^^tu ^y^ymaE 
T^f^v^^ti 7 Ao^t^fistciis^^tt, y a 

[0 0 3 6] ^7^/1 0 6T*(i. M/G 1 4^fe»^<^ 

fyi o^fafro^vTvmM 1 Jiis^-r^^i 0 

Si^JBU^ttSS-CiftOiSblltTSttSo I 
< I 0 as/Siri-5 t*iJSiJ^^fc«^. ^(c^^^^l 
0 8 0*Qfa^Hff ^ti5 0 ^7^10 8X11 
F LAG 1 Sr^-^Jd-fe y h-TS&a^SltfS^So 
77^FLAGlft ^77ytSl ^U^V^Io* 

40 [0 0 3 7] ^T-^^l 1 0TU ^^7ytSl 35* L 
#V^ffi I oJ^-b^ 4oTV^6IMtB«BT,3ft5Bfftl*IWT» 

y «* I *Bf 36 L # V >« 1 oWJt * D # 5 
rax-&9. CT^fi 1 0^S*tcia:^$ttT^5o 
[0 0 3 8] T 3 ( I ^ I o> >T3o^S:U/cCV>^ 

50 Tv^Tt-t<D«iifi^M/G 1 4<7>Rrattfcm*f6T j ?>a; 
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CTV^5t^i:*J»rT#So Sot, a^54§^tt, 7 
7^FLAG lS:!jt^hU IBWWBT.OtH**:-* 

' [0 0 3 9] T 3 ( I £ I o) > T^jftSC-rSW 

±ie^-7 L ^^ p i o y m^ft i *l#vhii 10 

[0040] ^ry^ll 2TU 77^FLAG1^ 

v^lofcTSa^ffl^iBBtt^lBTi* "0" icyty h 
SttSrirt^So ^^s^l 1 2^I^H7t5 

[0 0 4 1 ] ±IEEI 3 \z.7^-$-)V— thlS, ffiftm 

-e#5 Q *<D*H**te:, M/G l 4(OBBBW*ttJ 

b, «i*i*ni]T,<oy-fey b«r»ufcu ^(Dfjr^^mn 

y i o J ^io^STCjj; i:tf Et5 ^ ^ 30 

[0 0 4 2] EI4tt, ^Ulife^y^fcV^T^yT 1 y 1 0(D 
1 2 0£O^^^HtT$H5o 

[0 0 4 3] Ts^yyi 2 Ot'fl ±IBE 3 {ZTjk-fX'r 

^ioo tmmc^ /<^ry 1 ofc*as«tt«fcy 7 

U y i/a f-<# It /5 5 fc 5 WJ J K6o t(D& 40 

— »*fiK*d«ft*ixfc»&tt, W^ryT'l 2 

[0 04 4] 7ry/l22m ■ JbfHIEl 3 (C^-f^ 
-fycDMIS^t LT 77^FLAG 1 as^^ir y 

OECU1 6<Djg^^i 9^y^y 1 OCSCttift* 50 
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m&ts '<v"rv i o jciii^i^c-o^^xy «e 
vi^iEiAv (=fg^mffi-^^^y ®ev) 

,.«C, M/G 1 4 0a5^{ST^m^ir>^2 2cotH^{f 

t©y^x«tjBHLt^yf ymss i 

>r x^es y bevw^ < i5»t 

¥U»rC-#<5. y<y"rV 1 0 o»««Ei:SIRtO/<yr- y 
[0 0 4 5] _bf£;*^ 7^122 i^V^isfeBCD^ 

54§^f3:, M/G 1 4^)^/^7r !J 1 O^^flilS 

oTV^t*J»rT#5„ Sot, 36^5*J8W s **ix*: 
[0 0 4 6] ^t^^H 4TU ^yr!i 1 oasgWE 

-rat. ^laoyw— ^>^M*TStL5. 

[0 0 4 7] ±150 4 l^fA— /<77 
y «flE I * L£ VMS I a?rT(H]5W^^T.(« 
Us 7^o % f§^-mEEi:IIBSO/<y^ymEEV^O®JE 

3EB*«g^*ixtf, M/G 1 4^^ 7 ry 1 0— mti 

5/<^^ymssi^/>^<^5 o /<y7yisi 

<D^*v^ttlB3flSili«i-Jxtf, M/G 1 4coffi;^T-W 

m-rz>^ktexz-f, /<5/7yi o«icgstt 

*nite0y^#&tc:«ttttf, ^7ry i o^ss^sa^j^ 
*m&&<?xo ^kfc-*imkte^x\,^z> 0 

[0 0 4 8] $.tl, ^77yi0«l»ifi^lt 

/<yf!) i o^i^^7y mEEv^^^y % 
i" e *fc, -to«H8d«««i"Jx«, mffiir>-^2 0oy 
fctWWfi-sr <tt4T*#-f, /<^7yi0«Sii:g 
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h lt/^ 5/7" y mj£ vtfm^m.&iz&^^tc t 

ikWA^hZ tW£-fZ><vtes< yrV «EEVj&**f ^WEl:: 
i6<5^fc-fc&*#£"t"5<0"e* M/G 1 4(7)tB^{g:T 
dsfijfflfiij^ r t tcjgH y y~ ]) «SfE I ifi'Pta^ 

[0 0 4 9] /<yfy l 0Sr8tttt5««El (i. 

ry^y 1 o^«ijx^<77y^Ticjsi:Tt 
ryiisnt *ft«ija^yf!)ii«Ti:isi:t 

It I ^ 5/ 7 s - V l 0 <7>^ktfc«8 J &Xf'< y"r!) fSJSt 
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